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CIGARETTE FILTER CONTAINING
ACTIVATED CARBON IMPREGNATED WITH
SESAMOL

CROSS REFERENCE TO RELATED
APPLICATIONS

This 1s a Continuation Application of PC'T Application No.
PCT/1P2004/004244, filed Mar. 26, 2004, which was pub-
lished under PCT Article 21(2) 1n Japanese.

This application 1s based upon and claims the benefit of

priority from prior Japanese Patent Application No. 2003-
106746, filed Apr. 10, 2003, the entire contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a cigarette filter.

2. Description of the Related Art

It has been pointed out that active oxygen species and Iree
radicals generally have high reactivity and have relevance to
various diseases. It 1s known to the art that free radicals are
contained 1n cigarette mainstream smoke. Thus, attentions
are paid to removal of the free radicals from the cigarette
mainstream smoke. It 1s assumed that the free radicals (alkyl
radicals and alkoxy radicals) contained 1n the vapor phase of
the cigarette mainstream smoke excluding the particulate
phase component are originated from precursors of nitrogen
monoxide and olefins such as 1soprene (see Daniel F. Church
and William A. Pryor, Environmental Health Perspectives,

Vol. 64, pp. 111-126 (1985); and Kaneko et al, Satety Engi-
neering, Vol. 29, pp. 20-26 (1990)). It should be noted that the
vapor-phase free radicals cannot be removed with an ordinary
fibrous bed filter such as an acetate filter and a paper {ilter.

Conventionally, 1t has been attempted to reduce the free
radicals by adding various antioxidants to the cigarette filter.

For example, 1t 1s known an example of a filter to which a

radical scavenger such as benzoquinone and vitamin C 1s
added (see Japanese Patent Application No. 62-232371).

However, these radical scavengers are incapable of producing
a sulficient effect of reducing the free radicals.

Also, 1t 1s known another example of a filter to which an
antioxidant dertved from soybean ferment 1s added (see Japa-
nese Patent Application No. 6-62824). However, since mea-
surements are made only for active oxygen species 1n this
document, whether the antioxidant has the effect of reducing
the free radicals 1s unknown.

Further, 1t 1s known another example of a filter to which
rosemary extract 1s added (see Japanese Patent Publication
(Kohyo) No. 2001-526913). However, since the rosemary
extract has an aroma, there 1s a possibility that it affects taste
and flavor of the cigarette.

An object of the present invention 1s to provide a cigarette
filter capable of reducing vapor-phase free radicals without

alfecting taste and tlavor of the cigarette.

BRIEF SUMMARY OF THE INVENTION

A cigarette filter according to the present invention 1s char-
acterized in that sesame lignan 1s added to the filter.

Sesame lignan used 1n the present invention 1s known as an
antioxidant contained 1n sesame. The sesame lignan added to
a cigarette filter 1n the present ivention may be an extract
from sesame or a synthetic substance. As the sesame lignan,
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specifically, at least one selected from the group consisting of
sesamin, sesamol, sesaminol, sesamolinol, sesamolin and
pinoredinol 1s used.

In the cigarette filter according to the present invention, 1t 1s
preferable that the sesame lignan 1s added to the filter in a
form a porous material impregnated with the sesame lignan.
The porous material 1s not particularly limited and includes
activated charcoal, zeolite, and silica/alumina.

In the present 1nvention, it 1s preferable that the addition
amount of the sesame lignan be 0.01 to 300 mg per filter.

DETAILED DESCRIPTION OF THE INVENTION

The present inventor has examined various antioxidants
added to a cigarette {filter as to the effect of reducing vapor-
phase free radicals.

As aresult, the present inventor has found that 1t 1s possible
to reduce the vapor-phase free radicals without aifecting the
taste and flavor by adding sesame lignan (such as sesamin,
sesamol, sesaminol, sesamolinol, sesamolin or pinoredinol )
to the filter.

Methods of adding sesame lignan to a cigarette filter
includes: a method of adding a powder or granulated product
of sesame lignan to a filter (wherein the sesame lignan 1s
umformly added to filter fiber or 1s added to a cavity portion
between filter segments); a method of coating acetate tow
with a sesame lignan solution; and a method of impregnating
a porous material such as activated charcoal with sesame
lignan, followed by producing a filter using the porous mate-
rial. It 1s also possible to combine these methods.

If a porous material such as activated charcoal impregnated
with sesame lignan 1s used, 1t 1s possible to bring mainstream
smoke 1nto contact with sesame lignan on a large area, which
would improve the effect of reducing the vapor-phase iree
radicals. In this case, the amount of sesame lignan 1s prefer-
able set to 0.1 to 5% based on the activated charcoal.

The reason that the addition amount of the sesame lignan 1s
set to 0.01 to 300 mg per filter 1s as follows. IT the addition
amount 1s smaller than 0.01 mg per {ilter, 1t 1s 1mpossible to
obtain the effect of removing the free radicals. If the addition
amount exceeds 300 mg per filter, such an adverse eflect as
excessively high ventilation resistance 1s caused.

EXAMPLES

In the Examples and Comparative Examples below, the
following method of (a) or (b) was used to add sesamol, which
1s a type of sesame lignan, to a filter.

(a) Manufacture of a Filter to which Sesamol Powder 1s
Added:

In forming a filter with a filter winding machine, sesamol
powder was added to the filter. In this step, the sesamol
powder was uniformly dispersed onto spread acetate tow
using a vibratory conveyer. The acetate fiber used had single
yarn fineness of 3 deniers. The addition amount of sesamol
was determined from the weight difference between the filter
having sesamol added thereto and the filter not having sesa-
mol added thereto. The maximum addition amount of sesa-
mol was about 100 mg per filter. If the addition amount 1s
further increased 1n this method, the ventilation resistance 1s
rendered so high that 1t exceeds an allowable quality range
within which the cigarette filter 1s applicable. It should be
noted that use of a granulated product of the sesamol powder
makes possible to increase the addition amount of sesamol.

(b) Manufacture of Charcoal Filter to which Activated
Charcoal Impregnated with Sesamol 1s Added:
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Sesamol was dissolved 1n ethanol, activated charcoal was
put 1n the resultant solution, and the solution was left to stand
while stirring intermittently. The solution was filtered with a
filter paper, and the activated charcoal was vacuum-dried so
as to be impregnated with sesamol. By measuring the absor-
bance (wavelength of 280 nm) of the filtrate and comparing
the sesamol concentration before impregnation with that after
impregnation, the impregnation amount of sesamol to the
activated charcoal was calculated. Then, a charcoal filter hav-
ing activated charcoal impregnated with sesamol added to the
acetate fiber was produced by an ordinary forming method.

Example 1

An acetate filter to which sesamol powder was added 1n an
amount of 38 mg/filter was produced by the method (a).

Example 2

An acetate filter to which sesamol powder was added 1n an
amount of 96 mg/filter was produced by the method (a).

Example 3

Activated charcoal impregnated with 0.2% by weight of
sesamol was prepared by the method (b), and then a charcoal
filter to which the impregnated charcoal was added in an
amount of 30 mg/filter was produced.

Example 4

Activated charcoal impregnated with 0.5% by weight of
sesamol was prepared by the method (b), and then a charcoal
filter to which the impregnated charcoal was added in an
amount of 30 mg/filter was produced.

Example 5

Activated charcoal impregnated with 1.1% by weight of
sesamol was prepared by the method (b), and then a charcoal
filter to which the impregnated charcoal was added in an
amount of 30 mg/filter was produced.

Example 6

Activated charcoal impregnated with 4.5% by weight of
sesamol was prepared by the method (b), and then a charcoal
filter to which the impregnated charcoal was added in an
amount of 30 mg/filter was produced.

Example 7

Activated charcoal impregnated with 1.1% by weight of
sesamol was prepared, and then a filter to which the impreg-
nated charcoal and sesamol powder were added was pro-
duced. The amount of impregnated charcoal was set to 30
mg/filter, and amount of the sesamol powder was set to 42
mg/filter.

Comparative Example 1

An ordinary acetate filter to which sesamol was not added
was used.
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Comparative Example 2

Activated charcoal impregnated with 1.0% by weight of
vitamin C was prepared, and then a charcoal filter to which the
impregnated charcoal was added 1in an amount of 30 mg/filter
was produced.

A cigarette was manufactured by using each of the filters
described above. Then, the free radical removal rate was
calculated by the method (c), and the taste and flavor of the
cigarette was evaluated by the method (d).

(¢) Measurement of the Vapor-phase Free Radicals and
Calculation of the Free Radical Removal Rate:

Benzene in which N-tert-butyl-a-phenylnitron (PBN) was
dissolved was used as a trapping solution. The trapping solu-
tion was putin a gas absorption washing bottle and held at 10°
C. A cigarette was smoked under the standard smoking con-
ditions, and the vapor phase ol the mainstream smoke passing
through a Cambridge filter was trapped by the trapping solu-
tion. The solution after trapping was deaerated with an argon
gas, and the amount of the free radicals was determined with
an electron spin resonance apparatus (ESR). The free radical
removal rate was calculated according to the formula given
below:

Removal rate (%)=100 {1-(amount of free radicals
measured )/(amount of free radicals measured in
Comparative Example 1)}.

(d) Evaluation of Taste and Flavor

The taste and flavor of the cigarette was evaluated 1n a scale
of one to five by expert panel.

Table 1 shows the results of the evaluation.

TABL.

L1l

1

Evaluation of
taste and flavor

Free radical
removal rate

Example 1 13.3% 5
Example 2 18.2% 5
Example 3 11.2% 5
Example 4 31.8% 5
Example 5 30.3% 5
Example 6 19.8% 5
Example 7 35.5% 5
Comparative 0% 5
Example 1

Comparative 9.0% 4
Example 2

As apparent from Table 1, the filter for each of Examples 1
to 7 to which sesamol was added exhibited a free radical
removal rate higher than that of the filter for Comparative
Example 2 to which vitamin C was added, without affecting
the taste and flavor as well.

As described above, the present invention makes 1t possible
to provide a cigarette filter that permits reducing the vapor-
phase Iree radicals without affecting the taste and flavor.

What 1s claimed 1s:

1. A cigarette filter, wherein the filter contains activated
charcoal 1n an amount of 30 mg/filter and the activated char-
coal 1s impregnated with sesamol 1n a range 01 0.2 to 4.5% by
weight.
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